INTRODUCTION
In the last two decades, the use of second generation antipsychotics has superseded first generation antipsychotics mainly because of their lower propensity to cause the troublesome extra-pyramidal side effects and claims of efficacy in treatment of negative and cognitive symptoms. But in last few years, various metabolic complications in the form of weight gain, glucose intolerance leading to diabetes mellitus and lipid disturbances in the form of hypertriglyceridemia and low protective HDL cholesterol surfaced the clinical scenario in psychiatric practice. The increased health damages with clustering of these metabolic parameters led to the gradual concept of syndrome X, Insulin resistance syndrome and finally metabolic syndrome. Studies in different parts of world established the high prevalence of metabolic syndrome in patients of schizophrenia which was further increased by antipsychotics (second generation). Schizophrenia and other psychotic disorders decrease life expectancy by 20% with the standardized mortality rate being twice as compared to general population and cardiovascular illnesses remain the most important overall cause accounting for over 60% of the total deaths in schizophrenia. 1 syndrome" and "syndrome X" have been used specifically to define a constellation of abnormalities that are associated with increased risk for the development of type 2 diabetes and atherosclerotic vascular disease (e.g., heart disease and stroke). The prevalence of metabolic syndrome is high in first episode psychosis and increases with duration of illness. 2 There was no difference in the prevalence of metabolic syndrome between two groups at baseline. The rates of metabolic syndrome increased over time in both groups, but patients started on second generation antipsychotics had three times higher incidence rate of metabolic syndrome. 7 Metabolic syndrome in first episode schizophrenia has also been assessed in India. Saddichha et al. (2007) conducted a double-blind, prospective study in drug naïve female patients of first episode schizophrenia. The incidence of metabolic syndrome at baseline was 3.33% which increased significantly to 31.81% at endpoint i.e. 6 weeks. 8 Saddichha et al. (2008) found prevalence of metabolic syndrome in schizophrenia in India to be between 10-18% which was at least five times higher as compared to the matched healthy control group. Those on olanzapine had maximum prevalence of metabolic syndrome (20-25%) followed by risperidone (9-24%) and haloperidol (0-3 %). 9 How much of these side effects are attributed by use of antipsychotics and how much are inborn to the disorder, still remains a question. There are differences in the metabolism across culture and Asian Indians compared to Caucasians have higher body fat, higher waist to hip ratio, and high intra-abdominal and subcutaneous fat. In contrast, the body mass-index, waist and hip circumference and muscle mass are lesser in Asians as compared to Caucasians. Keeping in view the marked differences in body metabolism, ethnicity, socio-cultural status, food habits and life style between our population and Caucasians, it is expected that pattern of change of metabolic parameters would be different in our population and it would be unfair to extrapolate Western data to our population. Considering the paucity of Indian studies on the relationship of metabolic syndrome with antipsychotic medications in schizophrenia, this study to examine Indian perspective of metabolic syndrome in schizophrenia and its relationship with antipsychotic medication was planned.
METHODS
Present study was conducted in the department of psychiatry, Pt B. D. Sharma PGIMS, Rohtak. A total of 60 drug naïve patients with ICD-10 diagnosis of first episode schizophrenia were randomly divided in two groups of 30 patients each to receive two different treatments i.e. olanzapine or quetiapine. Written informed consent was obtained from the patients or their guardians, emphasizing that they could withdraw from the study whenever they wished to do so, and that withdrawal from studies in no way will affect the treatment, ensuring confidentiality of the information. Consecutives patients with ICD-10 diagnosis of first episode schizophrenia were screened according to the following inclusion and exclusion criteria: The socio-demographic profile and relevant clinical details of the selected patients were recorded on the semistructured proforma prepared for the study. The patients were followed up for a period of 6 and 12 weeks. At baseline, patients received a full clinical examination. During the clinical examination blood pressure and anthropometric measurements were obtained by use of standard protocols and techniques. 10 Three blood pressure measurements at 5 minute intervals were obtained with the participant in the seated position and mean of these measurements was recorded. Waist circumference was measured at the level of umbilicus at minimal respiration. The metabolic screening was carried out which included fasting blood sugar and lipid profile. All these assessments were done in a single session. The same protocol was repeated at 6 weeks and 12 weeks. The study patients were recruited till complete assessment of 60 patients (30 patients each in group A and group B).
International Diabetic Federation (2005) definition for metabolic syndrome (for South Asians including Indians) criteria was used to define the metabolic syndrome.
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The criteria include: 
Data analysis
The data collected during the study were entered in the Microsoft excel format and was analyzed using SPSS.10 version Microsoft software. For categorical variables, 'Chi-square test' was used for comparison between the two groups. For continuous variables student's t-test was used. The P values were two tailed and probability level for significant difference was set at P <0.05.
RESULTS
No statistical difference was found between the two treatment groups as far as mean age, sex distribution, marital status and mean duration of untreated illness was concerned. No statistically significant difference was found when baseline mean values of corresponding characteristics were compared between two groups, using unpaired t-test (Table 1) .
New onset MS
At 6 weeks none of the patient, treated with olanzapine, developed MS, but among quetiapine group 3.33% (1 out of 30) developed MS (Table 2a) .
At the end of 12 weeks, 20% patients (i.e. 6 out of 30) had MS in olanzapine treatment group and 10% (3 out of 30) in quetiapine treatment group (Table 2b) . 
Occurrence of various components of MS among treatment groups at 6 weeks and 12 weeks
At 6 weeks none of the subject met Waist Circumference criteria in olanzapine treatment group, while only one male (3.33%) in quetiapine group. Maximum number of subjects met criteria for HDL i.e. 9 (30%) in olanzapine group while 11 (36.67%) in quetiapine group. 3 patients (10%) were found to meet criteria for glucose, 1 (3.33%) for TGL and none for BP in olanzapine group, on the other hand in quetiapine: glucose criteria met in 2 (6.67%), TGL in 3 (10%) and BP in 2 (6.67%) (Table  3a) . At 12 weeks maximum subjects were found to meet criteria for HDL i.e. 20 (66.67%) in olanzapine and 17 (56.67%) in quetiapine group. 12 patients (40%) met criteria for TGL, 6 (20%) for WC, 5 (16.67%) for FBS and only 2 (6.67%) for BP in olanzapine group. In quetiapine group 9 patients (30%) met criteria for TGL, 3 (10%) each for FBS and WC, and 1 (3.33%) for BP (Table 3b) .
DISCUSSION
This was a prospective study and one of the few studies using such a design. Consecutive cases were taken and it was ensured that the patients were drug naïve i.e. they had not taken any psychotropic medication before.
Patients who met even a single criterion of MS as defined by IDF (2005) at baseline were excluded. Only patients in the age group of 16-40 were included in the study so that confounding effect of high age could be mitigated as the prevalence of metabolic syndrome increases rapidly after age 40 and reaches over 40% at age >60 years. 12 Patients who had presence of overt organic brain disorder, known pregnancy/lactation or known contraindications for antipsychotic medications were excluded from the study. Patients with family history of hypertension, obesity or diabetes mellitus were excluded to prevent confounding due to familial predisposition for these abnormalities.
Patients with concurrent use of any substance or other medications, which could possibly alter the metabolic homeostasis, were excluded thus neutralizing the maximum possible confounders.
Most of the studies available, addressing the metabolic side effects of various antipsychotics, are cross-sectional or even retrospective reviews. The present study, on the other hand, was extended prospectively over a period of 12 weeks with intermittent observation at 6 weeks also. The endpoint for analysis i.e. 3-month visit provided a clinically meaningful time frame for the demonstration of differential metabolic effects. Literature also suggest that most of the metabolic parameters appear by 4 to 12 weeks and plateau by 1 year. 13, 14 None of the patient, treated with olanzapine, developed MS at 6 weeks in the present study. Saddichha (2008) reported a prevalence of 20-25% at 6 weeks in an analysis of 99 drug naïve patients patients of first episode schizophrenia treated with olanzapine, risperidone and haloperidol. 9 Saddichha (2007) in a study found the incidence of MS (IDF criteria), which increased significantly to 31.81% at 6 weeks as compared to 3.33% at baseline. 8 This study assessing only females is good as it makes sample homogeneous but on the other hand it fails to answer how do various antipsychotics compare to each other across sex and also limits the eligibility for it results to be generalized. Moreover those patients, having MS or components of MS, at baseline were included in this study. This may have resulted in increased incidence compared to the present study, which stringently excluded such patients.
In the present study 20% patients (i.e. 6 out of 30) had MS at the end of 12 weeks with olanzapine. DeHert (2007) found MS in 24.4% with olanzapine at 3 months. The mean age of patients with all antipsychotics was same (i.e. 33.7 years) which was comparable to mean age of present study group. 5 Among quetiapine group 3.33% (1 out of 30) developed MS at 6 weeks and it increased to 10% (3 out of 30) at 12 weeks. We could not find any data pertaining to new onset metabolic syndrome in quetiapine at 6 weeks. DeHert (2007) found 19.1% (N=21) patients developing MS in first episode schizophrenia after 3 months of treatment with quetiapine i.e. a rate just double than what we observed in our study. 5 This difference may be because they did not include drug naïve patients as in the present study.
Although the rate of MS in the present study is lower than in other studies, it may be proposed that the findings of the present study are possibly more reliable, since the effect of single drug therapy was observed.
Limitations
 Small sample size, single sited study limited to specific region limits the generalizability of the results to the rest of Indian population.
 There was no healthy control group to compare trends of metabolic syndrome in schizophrenia to that of the general population.
 Dietary intake and activities of daily living of the patients were not taken into account, which could have helped to assess the association of lifestyle factors in metabolic syndrome.
 Investigator was not blinded to the medications prescribed. But as most of the parameters were objective observations done by investigator and moreover, laboratory technicians doing blood investigations were not aware of medication prescribed, there are least chances for the bias which could have resulted for not including blinding in the study design.
CONCLUSION
The present study confirms the emergence of metabolic syndrome and its components in schizophrenia with antipsychotic medication. The baseline metabolic parameters should be checked at baseline for all patients of schizophrenia and these results should be kept in mind before making the choice of antipsychotic treatment. Clinicians should be judicious in the use of medications with potential metabolic liabilities, to be mindful of the pattern of metabolic problems seen with antipsychotics and to routinely monitor for all metabolic syndrome criteria. Since various abnormalities of metabolic syndrome can be modified with lifestyle changes and pharmacological interventions, early detection and management of metabolic syndrome is critical to prevent complications.
